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@) The present Invention relates to a sprayer(l) for 
use in hairdressing capable of generating liquid par- 
ticles having very small particle diameters using an 
electro-mechanical conversion element as a source 
of ultrasonic waves. With the sprayer (1) for use in 
hairdressing according to the present invention, air is 
]^ sucked and compulsorily ventilated through a pas- 
^ sage formed of flexible members to generate liquid 
CO particles having very small particle diameters from a 
W surface of a liquid accumulated in a mist generating 
^ tank (30) by the vibration of the electro-mechanical 
^ conversion element and the resulting liquid particles 
2" are heated by means of a mist heater(70) to be 
introduced into said passage. Accordingly, a tem- 
O perature of the liquid particles having the particle 
A diameters of several urn or less generated by the 
UJ vibration of the ultrasonic waves can be controlled to 
an appropriate value and the liquid particles can be 
sprayed singly or together with a hot air and a cold 



air. 
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ATOMIZER FOR HAIRDRESSING 



Reld of the Invention 

This invention relates to an improved atomizer 
for hairdressing in which micro-size liquid particles 
are generated by utilizing an electricity- mechanical 
power conversion element as a source of ultrasonic 
waves. 



Background of the Invention 

To protect hair from damage such as peeling 
the cuticle and splitting and tearing of the hair, 
and also to favorably keep the natural gloss of the 
hair itself, it is generally known that the moisture 
contained in hair (hereinafter referred to as "hair 
moisture content") should be maintained at an opti- 
mum value, i.e., approximately 10% in relation to 
the weight of hair. 

To perform hairdressing without losing the hair 
moisture content, drying or dressing of the hair is 
carried out by means of various hot air dryers 
(represented by a hand dryer) after shampoo or 
water spraying to moisten the hair. Though it is 
effective to apply moisture to the cuticle of the hair 
to make hairdressing easier, most of the moisture 
is collected on the cuticle of the hair by surface 
tension of the water particles generated on the 
cuticle of the hair. As a result, the moisture applied 
to the hair steams away during drying of the hair. 
Namely, since the volume of the moisture to per- 
meate into the hair only by moistening the hair is 
very small, it is hard to protect the hair and to 
maintain the gloss of the hair because the hair 
moisture content to be lost by drying cannot be 
sufficiently supplemented. 

To solve this problem, various dryers which are 
provided with steam atomizers for atomizing water 
steam particles (hereinafter referred to as "steam") 
to the hair has been proposed. For example, a 
dryer in which a steam atomizer is installed in the 
controlling portion is disclosed in Japan Published 
Examined Utility Model Application No. 52-25335. 
A dryer in which the steam atomizer and the con- 
trolling portion are separately formed is disclosed 
in Japan Published Examined Utility Model Ap- 
plication No. 54-43907. Moreover, a dryer which is 
provided with a pot-type hard hood Is disclosed In 
Published Examined Utility Model Application No. 
53-37806. 

In the above-mentioned prior references, since 
hot steam is atomized to the cuticle of the hair, 
hairdressing to straighten out kinky hair and curl 
hair during applying permanent can be facilitated. 
Moreover, since the steam to be sprayed includes 
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more minute water particles in comparison with 
spraying water, the volume of the moisture content 
to be permeated into the hair is increased- As a 
result, the moisture content (the ideal volume of the 
5 moisture contained in the hair is approximately 
10% in relation to the weight of the hair) to be lost 
due to hot air drying can be effectively supplemen- 
ted to protect the hair from damage and to keep 
the gloss of the hair. 

10 On the other hand, the steam particles having 

an average diameter of approximately 30 to 50 um 
are a few am larger than those considered to be 
ideal to permeate into the hair. Therefore, the per- 
meation of the moisture into the hair is insufficient 

75 even if steam is sprayed. Namely, the aforemen- 
tioned ideal value of the hair moisture has not been 
attained yet. 

Moreover, the temperature of the spraying 
steam is so high that there is a possibility of being 

20 scalded due to spraying of hot steam onto the face, 
dropping of hot water drops collected at the atom- 
izer end portion, and long time spraying of steam. 
Especially, in case of a dryer in which the steam 
atomizer Is installed in its controlling portion, it is 

25 apprehended that hot water may flow out. On the 
other hand, in a dryer which is provided with a pot 
type hard hood, a steam blow-out hole Is installed 
in the hard hood in order to prevent the user from 
getting scalded. This type, however, is still insuffi- 

30 cient to prevent the occurrence of scald. If the 
head of the user touched at the hood, there is still 
a possibility of getting scalded. 

Furthermore, the prior art dryers include an- 
other problem. If the temperature of the steam is 

35 decreased, the steam particles become water 
drops. It is. therefore, necessary to keep the tem- 
perature of the steam at near 100 " C even in the 
case when such a high temperature steam is not 
necessary. The high temperature may result in 

40 deteriorating the elasticity of the hair more than 
expected. 

A mist atomizer for generating water particles 
(hereinafter referred to as "mist") by means of the 
ultrasonic vibration based on an e!ectricity-me- 

45 chanical power conversion element such as a pi- 
ezoelectric vibration element to atomize the mist 
into a predetermined space is disclosed in Pub- 
lished Examined Patent Application No. 61-35912 
and Published Examined Patent Application No. 

50 61-25427. 

According to this prior art mist atomizer, the 
mist having a minute particle diameter is effectively 
sprayed into the air. so that the favorable humidi- 
frcation by the floating mist and the improvement of 
burning efficiency can be realized. 

2 
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The mist sprayed from the mist atomizer has 
no possibility of scald, and the particie is more 
minute than that of the steam. The diameter of the 
mist particle, however, has not been unified into the 
size that is appropriate for permeating into the hair 
or that allows the floating of the mist particles in 
the air for a long time. Accordingly, even If the mist 
atomizer is used during drying the hair by hot air, 
the hair moisture content can not be sufficiently 
supplemented. In detail, the mist particles in a 
large diameter contained in the spraying mist will 
collide with the cuticle of the hair, and easily be- 
come water drops. As a result, other mist particles 
in a small diameter will cause a chain reaction to 
be merged into the water drops composed of the 
large-diameter particles. When the mist is changed 
into the water drops on the hair cuticle, the water 
drops are collected on the hair cuticle due to the 
act of surface tension. Those collected water drops 
steam away due to the hot air, so that the volume 
of the moisture to permeate into the hair becomes 
small. Moreover, to prevent the steam from chang- 
ing into the water drops by decreasing the tem- 
perature of the steam, the temperature of the 
steam shall be kept at approximately 100* C even in 
the case that such a hot mist is not required. As a 
result, the elasticity of the hair is deteriorated more 
than expected. 

The mist sprayed from the mist atomizer can 
be quickly obtained in- comparison with steam. 
Since the particle diameter is minute, it is appro- 
priate to supplement the hair moisture content. On 
the other hand, since the temperature of the mist to 
be sprayed is as low as that of water. It may 
decrease the temperature of the hot air of the hair 
dryer or the room temperature increased by a 
heater, etc. though there is no possibility of being 
scalded. Moreover, when it is used for the spraying 
of fuel, it takes relatively long time to catch fire. 

Even if a certain heating unit which is installed 
in a hot air dryer such as a hand dryer is provided 
to the route of the mist in the above-mentioned 
mist atomizer, it is hard to increase the tempera- 
ture of the mist up to a desired temperature be- 
cause the specific heat of the mist is higher than 
that of the air. 

One object of the present invention is to pro- 
vide an atomizer for hair dressing to be used for 
applying moisture to the hair to facilitate the hair 
dressing operation, in that the moisture is perme- 
ated into the hair to supplement the loss of the hair 
moisture content to keep it at the ideal value and 
thus to protect the hair from damages while drying 
the hair, and moreover the water particle controlled 
at the ideal temperature can be sprayed without 
fear of scald. 

Another object of the present invention is to 
provide an atomizer which enables the spraying of 



liquid particles whose diameter is unified into a 
minute size less than a few um. 

Further object of the present invention is to 
provide an atomizer In which the temperature of 
5 the liquid particles having a micro-size diameter 
can be increased up to a desired temperature 
without fear of being scalded, and moreover the 
liquid particles kept at the desired temperature can 
be sprayed, 

70 Still further object of the present invention Is to 

provide an atomizer for hair dressing which pro- 
vides a variety of usages such as perming, color- 
ing, treatment and nourishment of the hair, facial 
steaming, etc. 

75 

Disclosure of the Invention 

To achieve the above-mentioned objects, the 
20 present invention adopts the means as set forth 
below. Namely, as shown in the fundamental struc- 
ture drawing of Fig. I A; 

an air feeding means Ml for intaking air and for 
forcibly feeding the air; 
25 an air ventilating means M2 for forming an air 

path In which air is fed by the above-mentioned air 
feeding means Ml; 

an end heating means MS which is installed in 
an air blow-out hole of the air ventilating means M2 
30 for optionally heating the air passing through the 
path: 

a liquid particle generating means M4 which is 
provided with an electricity-mechanical power con- 
version element for oscillating the collected liquid 
35 to generate liquid particles having a micro-size 
diameter from the surface of the collected liquid; 
and 

a liquid particle heating and inducting means 
M5 which is provided between the liquid particle 

40 generating means M4 and the air ventilating means 
M2 for optionally heating the liquid particles gen- 
erated by the liquid particle generating means M4 
and for inducting those particles into the path 
formed by the air ventilating means M2. 

45 The air feeding means Ml of the atomizer for 

hairdressing of the present invention functions to 
forcibly feed the intake air. The air fed by the air 
feeding means Ml passes through the path formed 
by the air ventilating means M2 which is composed 

50 of an elastic member, and reaches the end heating 
means M3 installed in the blow-out portion of the 
air ventilating means M2. The end heating means 
MS functions to optionally heat the air passing 
through the path of the air ventilating means M2. 

55 On the other hand, the liquid particle generat- 

ing means M4. which is provided with the 
electricity-mechanical power conversion element 
for oscillating the collected liquid, generates the 
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liquid particles having a micro-size diameter from 
the surface of the above-mentioned collected liquid 
by means of the oscillation of the element The 
generated liquid particles are optionally heated up 
to a predetenmined temperature by the liquid par- 
ticle heating and inducting means M5 provided 
between the liquid particle generating means M4 
and the air ventilating means M2. Then, the par- 
ticles are conducted into an optional portion in the 
path of the air ventilating means M2. Accordingly, 
the cold air, the air heated by the end heating 
means M3 including cold liquid particles, or the 
liquid particles heated by the liquid particle heating 
and conducting means M5 is blown out from the 
end heating means M3. 

To achieve the above-mentioned objects, claim 
2 of the present Invention adopts the means set 
forth below. Namely, as shown in the fundamental 
structure drawing of Rg. IB, the atomizer of this 
invention includes: 

a liquid particle generating means Ml which is 
provided with an electricity-mechanical power con- 
version element for oscillating the liquid collected 
in a tank up to a predetermined level to generate 
minute-diameter liquid particles from the surface of 
the collected liquid at a predetermined water level 
by oscillating the eledtricity-mechanical power con- 
version element; 

a supplement means M2 for supplementing 
liquid to the liquid particle generating means Ml; 

a water level detecting means M3 for detecting 
the level of the collected liquid; 

a conversion element control means M4 for 
actuating and controlling the electricity-mechanical 
power conversion element of the liquid particle 
generating means Ml based on the result detected 
by the water level detecting means M3; 

a space dividing means Ml for dividing the 
space above the surface of the collected water in 
the water tank of the liquid particle generating 
means MI Into the upper and the lower spaces; 

a path constructing means Mil for constructing 
a path for partially connecting the lower space and 
the upper space by penetrating the dividing por- 
tion; 

an air supply means Mill for supplying air to 
the lower space; and 

a blow-out hole MIV which is provided on the 
side wall of the tank for directly connecting the 
upper space and the outside air. 

On the other hand, claim 3 of the present 
invention includes the following means. Namely, as 
shown in the fundamental structure drawing of Rg. 
IC, the atomizer of this invention includes: 

a liquid particle generating means Ml which is 
provided with an electricity-mechanical power con- 
version element for oscillating the liquid collected 
in a tank up to a predetermined level to generate 
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minute-diameter liquid particles from the surface of 
the collected liquid at a predetermined water level 
by oscillating the electricity-mechanical power con- 
version element; 

5 a supplement means M2 for supplementing the 

liquid to the liquid particle generating means Ml; 

a water level detecting means M3 for detecting 
the level of the collected liquid; 

a conversion element control means M4 for 

10 actuating and controlling the electricity-mechanical 
power conversion element of the liquid particle 
generating means Ml based on the result of the 
water level detecting means M3; wherein the sup- 
plement means M2 includes 

75 a supplement liquid storing portion M2I for 

storing the liquid to be supplemented to the liquid 
tank of the liquid particle generating means Ml; 

a supplement liquid path M2I1 extending from 
the portion below the bottom of the liquid tank to 

20 the liquid tank for passing tiie liquid in the liquid 
tank; 

a supplement liquid pumping portion M2I1I 
which is provided between the supplement liquid 
path M2I1 and the supplement liquid storing portion 
25 M2I, for pumping the liquid stored in the supple- 
ment liquid storing portion M2i to the supplement 
liquid path M2I1 in response to the predetermined 
liquid level of the liquid tank; and 

a drain pipe M2IV formed at the lowest portion 
ao of the supplement liquid path M2II, which is option- 
ally opened and closed. 

The atomizer of claim 4 of the present inven- 
tion includes the means as shown in the fundamen- 
tal structure drawing of Fig. ID. Namely, the atom- 
35 izer includes: 

a liquid particle generating means Ml which Is 
provided with an electricity-mechanical power con- 
version element for oscillating the liquid collected 
in a tank up to a predetermined level to generate 
40 minute-diameter liquid particles from the surtace of 
the collected liquid at a predetermined water level 
by oscillating the electricity-mechanical power con- 
version element; 

a supplement means M2 for supplementing the 
45 liquid to the liquid particle generating means MI; 

a water level detecting means MS for detecting 
the level of the collected liquid; 

a conversion element control means M4 for 
actuating and controlling the electricity-mechanical 
50 power conversion element of the liquid particle 
generating means Ml based on the result detected 
by the water level detecting means M3; wherein 
the liquid level detection means M3 includes 

a wave motion interrupting means M 31 for inter- 
55 rupting the wave motion generated on the surface 
of the liquid in the tank from being transmitted 
within a predetermined range of the liquid surface; 
and 

4 
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a liquid level detecting portion M3II for detect- 
ing the liquid level of the above-nnentioned pre- 
determined range of the wave nnotion interrupting 
means MSI. 

The liquid particle generating means Ml of the 
atomizer of claim 2 stores the liquid supplied by 
the supplement means M2 up to a predetermined 
level of the liquid tank, and transmits the vibration 
of the electricity- mechanical power conversion ele- 
ment to the liquid, thereby generating the minute- 
diameter liquid particles from the surface of the 
stored liquid. The generated liquid particles move 
up from the lower space to the upper space, which 
spaces are divided by the space division means Ml 
by passing through the path formed by the path 
construction means Mil for partially communicating 
the lower space and the upper space- 
Moreover, the air supply means Mill supplies 
air to the lower space to activate the rising of the 
generated liquid. At the same time, the air supply 
means Mill blows out the liquid particles from the 
path into the upper space in various directions, so 
that the liquid particles are blown upon the side 
and the upper surfaces of the upper space. The 
liquid particles which move up and occupy the 
upper space are blown out from the blow-out hole 
IV formed on the side surface of the liquid tank. On 
the other hand, the liquid level of the liquid tank 
detected by the liquid level detection means MS is 
output to the conversion element control means 
M4. Based on this result, the conversion element 
control means M4 actuates the electricity-mechani- 
cal power conversion element, and controls the 
volume of the liquid particles to be generated. 

The atomizer of claim 3 generates liquid par- 
ticles from the liquid stored in the liquid tank by 
utilizing the oscillation of the electricity-mechanical 
power conversion element of the liquid particle 
generating means Ml. The volume of the liquid 
particles to be generated is adjusted by the liquid 
level detection means MS for detecting the level of 
the liquid stored in the tank and the conversion 
element control means M4 for actuating and con- 
trolling the electricity-mechanical power conversion 
element based on the detected result. Moreover, 
the supplement liquid pumping means M2III of the 
supplement means M2 feeds the liquid stored in 
the supplement liquid tank M2I in response to the 
predetemnined level of the tank of the liquid particle 
generating means Ml, by means of the supplenaent 
liquid path M2II extending from the portion below 
the bottom of the liquid tank to the liquid tank. All 
of the liquid in the supplement liquid path M2II is 
discharged by opening the open/close drain pipe 
M2IV formed at the lowest portion of the supple- 
ment liquid path M2U. 

The atomizer calim 4 generates the liquid par- 
ticles from the surface of the liquid In the tank 
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supplied by the supplement means M2 by means 
of the oscillation of the electricity-mechanical pow- 
er conversion element of the liquid particle generat- 
ing means Ml. Moreover, the wave motion inter- 

5 rupting means MSI installed in the liquid level de- 
tection means MS interrupts the wave motion gen- 
erated on the liquid surface from spreading within a 
predetermined range so as to prevent the wave 
motion from affecting the liquid level in the above- 

10 mentioned predetermined range. On the other 
hand, the liquid level detection portion M3II of the 
liquid level detecting means MS detects the liquid 
level in the predetermined range of the wave mo- 
tion interrupting means MSI as the liquid level of 

15 the tank. Based on this result, the conversion ele- 
ment control means M4 actuates the electricity- 
mechanical power conversion element and controls 
the volume of the liquid particles to be generated. 
To achieved the above-mentioned objects, 

20 atomizer of claim 5 adopts the means as shown in 
the fundamental structure drawing of Fig. IE. 
Namely, the atomizer of this invention Includes: 

a liquid particle generating means Ml which is 
provided with an electricity-mechanical power con- 

25 version element for oscillating the liquid collected 
in a tank to generate minute-diameter liquid par- 
ticles M from the surface of the collected liquid at a 
predetermined level by oscillating the electricity- 
mechanical power conversion element 

30 a liquid particle blowing means M2 for induct- 

ing the liquid particles M generated by the liquid 
particle generating means Ml into a blowing path R 
and for blowing out the liquid particles from the 
blow-out hole with the flow of the air passing 

35 through the air path R; and 

a heating means MS which is provided along 
the air path R of the liquid particle blowing means 
M2. 

As shown in the fundamental structure drawing 

40 Rg. IF, the Invention claimed in Claim 6 discloses 
the atomizer as claimed in Claim I in that the air 
path R of the liquid particle blowing means M2 is 
bent in the upstream side of the heating means MS 
which is provided in the air path R. 

45 The invention claimed in Claim 7 discloses the 

atomizer as claimed in Claim 1 or Claim 2 Including 
the means as shown in the fundamental structure 
drawings Rgs. IG and IH. Namely, the effective 
diameter of the blowing path in the range in which 

50 the heating means MS is arranged is larger than 
that of the path in the upper stream side. 

The invention claimed in Claim 8 discloses the 
atomizer as claimed in Claim I. Claim 2 or Claim S 
including the means as shown in the fundamental 

55 structure drawings of Figs. 11, IJ. IK and IL Namely, 
the effective diameter of the blowing path in the 
range in which the heating means MS Is arranged 
is larger than that of the path in the lower stream 

5 
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side. 

The liquid particle generating means Ml of the 
atomizer based on the inventions of Claims 5, 6, 7 
and 8 generates the minute-diameter liquid par- 
ticles M from the surface of the collected liquid by 
oscillating the electricity-mechanical power conver- 
sion element. The generated liquid particles M are 
inducted into the blowing path R by the liquid 
particle blowing means M2. 

Since the heating means M3 of the atomizer 
based on the invention of Claim 5 is In the form of 
a long strip, the distance of the blowing path R of 
the liquid particle blowing means M2 for arranging 
the heating means M3 is long. Since it takes time 
for the liquid particles M to pass through the blow- 
ing path in the above-mentioned distance, the liq- 
uid particles M are heated by the heating means 
M3 before blown out from the blow-out hole. 

The bent blowing path R of the atomizer 
claimed in Claim 6 disturbs the flow of the air in 
the downstream side from the bent portion. Accord- 
ingly. It taken time for the liquid particles M to pass 
through the blowing path R in the downstream side 
from the bent portion. In the downstream side from 
the bent portion, the liquid particles are heated by 
the long strip type heating means M3, and blown 
out from the blow-out hole. 

The blowing path R of the atomizer of Claim 7, 
having the larger effective diameter, retains the 
liquid particles M flown from the upstream side of 
the path having the smaller effective diameter with- 
in its larger-diameter path for a long time. Namely, 
it takes time for the liquid particles M to pass 
through the blowing path R in the larger effective 
diameter. The liquid particles M are heated by the 
long strip type heating means M3 which is ar- 
ranged in the large-diameter path R. and blown out 
from the blow-out hole. 

The blowing path R of the atomizer of Claim 8. 
having the smaller effective diameter, regulates the 
inflow of the liquid particles M from the larger 
effective diameter path R. and retains the liquid 
particles in the larger-diameter path R for a long 
time. Namely, it takes long time for the liquid 
particles M to pass through the large-diameter air 
path R. The liquid particles M are heated by the 
long strip type heating means M3 arranged in the 
large-diameter air path, and blown out from the 
blow-out hole. 



BRIEF DESCRIPTION OF DRAWINGS 

Rgs. lA. IB, IC. ID. IE. IF. IG. IN. II. IJ. IK and !L 
are block diagrams showing the fundamental struc- 
ture of the present invention; 

Rg. 2 is a perspective view of a mist blow of 
an embodiment of the present invention; 



Rg. 3A is a side view showing a main part of 
the mist blow including Its sectional view; 

Rg. 3B is a sectional view taken along line l-l 
of Fig 3A; 

5 Rg. 3C is a view in the direction of arrow A of 

Rg. 3A; 

Fig. 4 is a view in the direction of arrow B 
partially including the sectional view of Fig. 3A; 
Rg. 5A is a cross-sectional view showing a 
70 main part of a component of the mist blow; 
Fig. 5B is a perspective view thereof; 
Fig. 6 is a sectional view taken along line ll-ll of 
Rg. 3; 

Rg. 7 is a sectional view taken along line IV-IV 

75 of Rg. 6; 

Rg. 8 is a sectional view taken along line Ill-Ill 

of Rg. 3A; and 

Rgs. 9 and 10 are the drawings for explaining 
the method of application. 



BEST MODE FOR CARRYING OUT OF THE IN- 
VENTION 

25 The explanation of a preferred embodiment of 

the present invention is set forth below in reference 
to the drawings. 

Rg. 2 is a perspective view of an atomizer for 
hairdressing (hereinafter referred to as "mist blow") 
30 I of the present embodiment. As shown in the 
figure, the mist blow I has a shape of letter-U which 
is composed of a water tank 20 (to be described 
later), a base 2 on which a mist generating bath 30 
is set. a side wall 4 (to be described later) extend- 
35 ing from one end of the base 2. in which a mist 
heater 70 and an outside air blower 80 (to be 
described later) are stored, and an upper seat 6 
projecting from the upper end of the side wall 4 In 
parallel to the base 2. 
40 On the bottom surface of the base 2. four 

casters 2a are provided, so that the mist blow I is 
freely movable on the floor. Moreover, the base 4 
is equipped with a removable base cover 2b. At the 
corner of the base cover 2b. a cap 2c is provided 
45 for putting in and removing a water supply con- 
tainer 24 for supplying water to the water tank 20. 

On the side wall 4, a number of air inlets 4a 
are formed to supply air into the outside air blower 
80. Moreover, a flexible outer hose 8 which stores 
50 a mist hose 66 (to be described later) extends from 
the side surface. At the end of the flexible outer 
hose 8, a removable end cylindrical member 10 is 
provided so that various types of attachment can 
be attached to it. The length of the outer hose 8 
65 extending from the side wall to the end cylindrical 
member 10 is appropriate for a hair dressing staff 
to perform hairdressing operation with the end cy- 
lindrical member 10 in his or her hand. Moreover, 
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since the end cylindrical member 10 has a light 
weight, a load to be applied to the hand of the 
hairdressing staff can be reduced. On the other 
hand, a pair of rotatabie handle attachment 4b is 
provided on the upper part of both sides of the 
side wall 4. Moreover, both ends of a U-shaped 
handle 12 are connected to this pair of handle 
attachment 4b. Though the handle 12 Is normally 
fixed at the position along the upper seat 6 as 
shown in the figure, It can be fixed orthogonal to 
the illustrated position by rotating the handle 12 
around the handle attachment 4b. The flexible out- 
er hose 8 is normally stored between the handle 12 
and the upper seat 6. 

Under the upper seat 6, a tray 14 In which 
various attachments can be stored is provided. The 
tray 14 Is rotatabie around a leg 6a extending from 
the root of the upper seat 6, Moreover, a control 
unit 16 Is set at one corner of the upper seat 6 to 
execute various controls including actuation of the 
outside air blower 80 and adjustment of the volume 
of the mist to be generated. 

Detailed explanation of various components are 
set forth below. Fig. 3A is a side view of a main 
part of the mist blow 1 including its sectional view. 
Rg. 3B is a cross-sectional view taken along line l-l 
of Fig. 3A. Fig. 3C and Fig. 4 respectively show the 
views in the directions of arrow A and arrow B of 
Fig. 3A. Fig. 5 is a side view of the end cylindrical 
member 10 partially including its sectional view. 

As shown In Rg. 3A, on a plate 18 which is 
fixed on the base 2. the water tank 20 and the 
closed mist generating tank 30 are formed. The 
water tank 20 is divided into a tank holding cham- 
ber 22 and a supplement water storage chamber 
23 by an intermediate plate 21 which is equipped 
with a through hole 21a in its center. The mist 
generating tank 30 is also divided into the upper 
and the lower chambers by a partition board 31. 
The lower chamber is a water storage chamber 32 
and the upper chamber is a mist storage chamber 
33. In the tank holding chamber 22, a water supply 
container 24 for optionally supplying a predeter- 
mined volume of water is installed. 

A communicating path 41 for connecting the 
mist generating tank 30 and the water tank 20 at 
the position under the bottom of those tanks is 
provided under the plate 18. Moreover, a water 
supply/drain pipe 40, one end of which is commu- 
nicating with the path 41 and the other end of which 
is protruding outside the base 2 to form a drain 
pipe 4. is also provided. An open/close type drain 
valve 43 is attached to the end of the drain pipe 42 
of the water supply drain pipe 40. The water H 
supplied from the water supply/drain pipe 40 flows 
into the supplement water inlet 18a at the center of 
the bottom of the mist generating tank 30 and is 
stored In the water storage tank 32. On the other 
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hand, hair and dust are collected in the commu- 
nicating path 41 of the water supply/drain pipe 40 or 
the drain pipe 42, so that contaminants never enter 
the water storage chamber 32. Dust can be easily 

5 taken out from the drain valve 43. Moreover, the 
position where the intermediate board 21 is located 
is slightly higher than the surface of the water 
stored in the supplement water storage chamber 
23, so that unexpected change of the water level 

70 can be controlled. 

The mist generating tank 30 is equipped with a 
mist blower 50 for blowing a small amount of air to 
an attachment (not shown). One end of a casing 51 
of the mist blower 50 penetrates the side wall of 

75 the water storage chamber 32 to connect the inside 
of the casing 51 and the water storage tank 32. A 
fan 52 installed to be pivotally movable in the 
casing 51 is rotated by a motor (not shown) in the 
direction of the arrow in the figure to feed air from 

20 an air hole 51a in the casing 51 into the water 
storage chamber 32. Thus, the minute-diameter 
water particles (hereinafter referred as "mist") are 
generated from the surface of the water H stored in 
the water storage chamber 32 by the intake air and 

25 the vibration of ultrasonic vibration element 18b 
provided on the plate 18. Then the mist penetrates 
the partition board 31 and passes through a mist 
collecting pipe 34 to reach the mist storage cham- 
ber 33. Since the water storage chamber 32 and 

30 the mist storage chamber 33 are connected by 
means of the mist collecting pipe 34, the air sup- 
plied from the mist blower 50 promotes the rising 
of the mist in the pipe. The raised mist floats in the 
mist storage chamber 33. Since the mists having a 

35 large diameter collide with the upper plate of the 
mist storage chamber 33 and change into a water 
drops, only the mists in a small diameter 
(approximately 3jxm) keep floating. The mist diam- 
eter is acceptable when it is 30 u.m or less, and 

40 preferable when 6 um or less. The most desirable 
diameter is 3jxm or less. 

On the peripheral wall of the mist storage 
chamber 33, a mist induction pipe 61 and a mist 
by-pass pipe 62 which penetrate the wall are fixed- 

45 ly provided (see Fig. 4). Moreover, a rotary sole- 
noid 35 for rotating a shaft 35a is formed on the 
upper surface of the mist storage chamber 33. The 
shaft 35a is inserted in the mist storage chamber 
33, and a pipe blocking plate 35b is provided at the 

50 end of the shaft 35a. 

On the peripheral wall of the mist storage 
chamber 33. a mist induction pipe 61 and a mist 
by-pass pipe 62 which penetrate the wall are fixed- 
ly provided (see Fig. 4). Moreover, a rotary sole- 

56 noid 35 for rotating a shaft 35a is formed on the 
upper surface of the mist storage chamber 33. The 
shaft 35a is inserted in the mist storage chamber 
33, and a pipe blocking plate 35b is provided at the 
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end of the shaft 35a. 

A mist heater 70 is formed and fixed on the 
inside surface of the side wall 4, and a mist induc- 
tion pipe 61 is connected to the upper end of the 
mist heater 70. A hot mist Induction pipe 63, which 5 
Is connected to the lower end of the mist heater 
70. Is connected with the mist by-pass pipe 62 at 
the middle of the path. The hot mist induction pipe 
63 has a form of letter-L (see Fig. 3B), and It is 
held at a slight downward inclination toward the w 
mist by-pass pipe 62. On the other hand, the mist 
by-pass pipe 62 is held at a slight upward inclina- 
tion, and an upward L- shaped hose attachment 64 
is connected to the other end of the mist by-pass 
pipe 62. When the pipe blocking plate 35b in the 75 
mist storage chamber 33 is rotated by the rotary 
solenoid 35. an open end 61a of the mist induction 
pipe and an open end 62a of the mist by-pass pipe 
are alternatively closed (see Fig. 4). The 3ixm- 
diameter mist floating in the mist storage chamber 20 
33 flows into either one of the mist induction-pipe 
61 or the mist by-pass pipe 62. The mist that flew 
into the mist by-pass pipe 62 directly reaches the 
hose attachment 64. The mist that flew into the 
mist induction pipe 63 reaches the hose attach- 25 
ment 64 by way of the mist heater 70 and the hot 
mist induction pipe 63. On the other hand, water 
drops collecting pipes 65a and 65b are respec- 
tively provided between the mist induction pipe 61 
and the supplement water storage chamber 23 and 30 
between the mist by-pass pipe 62 and the chamber 
23 (See Hg. 4). The water drops collecting pipes 
65a and 65b are small diameter tubes for collecting 
the water drops in the supplement water storage 
chamber 23 when the mist is changed into the 35 
water drops in the above-mentioned pipes. 

Moreover, the outside air blower 80, which is 
able to blow a large amount of air, is fixed to the 
plate 18 extending from the side wall 4 by means of 
an attachment 80a. An outside air blowing pipe 83 40 
in the form of letter-L is connected to the casing 81 
of the outside air blower 80 to provide an air path 
for feeding the air blown by a fan 82 rotating in the 
arrow direction shown In the figure (See Rg. 3C). 
The upper end of the outside air blowing pipe 83 is 45 
fixed in parallel witti the hose attachment 64 of the 
mist by-pass pipe 62. Moreover, one end of the 
flexible outer hose 8 having the end cylindrical 
member 10 at the other end is attached so as to 
cover the upper end portions of the hose attach- so 
ment 64 and the outside air blowing pipe 83. The 
flexible outer hose 8 stores in its inside the flexible 
mist hose 66 which is connected with the hose 
attachment 64 and extends to the end cylindrical 
member 10, and a flexible air hose 84 which is 65 
connected with the outside air blowing pipe 83 and 
extends to the end cylindrical member 10. 

The end of the air hose 84 is fitted in a small 



air hose insertion hole iOa which penetrates the end 
cylindrical member 10 as shown in Fig. 5. The mist 
hose 66 penetrates the peripheral wall of the air 
hose 84 and is fixed in front of the position where 
the air hose 84 is fitted in the air hose insertion 
hole 10a. Namely, the inside of the above-men- 
tioned both hoses are in communication with each 
other. Moreover, the end cylindrical member 10 is 
provided with a middle-size heater insertion hole 
lOb and a large-diameter attachment insertion hole 
lOc. In the heater insertion hole lOb, a known hon- 
eycomb constant temperature heater made of ce- 
ramics, i.e., a PTC heater II, is inserted and fixed 
(see Fig. 5B). In the attachment insertion hole lOc, 
various attachments (to be described later) are 
removably inserted. On the other hand, the em- 
bodiment without adopting the PTC heater II is 
possible. A lead wire lla, which is distributed from 
the control unit 16 of the upper seat 6 into the side 
wall 4 and the flexible outer hose 8, is connected 
with the PTC heater 11 in a small hole lOd which is 
formed toward the heater insertion hole lOb. This 
lead wire lla is distributed from the flexible outer 
hose 8 to the above-mentioned small hole lOd 
through a groove lOe formed around the end cylin- 
drical member 10. By supplying resins or the like 
into the small hole lOd and the groove lOe, it is 
possible to prevent unexpected movement of the 
lead wire lla and to maintain appropriate wiring 
condition. 

By means of the above-mentioned constitu- 
tions, the air blown by the outside air blower 80 
passes through the outside air blowing pipe 83, the 
air hose 84 and the PTC heater 11 of the end 
cylindrical member 10, and is blown out from the 
end cylindrical member 10. Accordingly, by blowing 
hot air heated by the PTC heater 11 as well as cool 
air from the end cylindrical member 10, the hair can 
be easily dried. On the other hand, the mist sent 
from the hose attachment 64 which is connected to 
the mist by-pass hose 62 passes through the mist 
hose 66 and enters into the air hose 84. Then, the 
mist Is blown out from the end cylindrical member 
10 independently or with the air passing through the 
air hose 84. Since the mist collides with the inner 
wall of the flexible mist hose 66 during passing 
through it, the mist having a large diameter be- 
comes water drops in the mist hose 66. Accord- 
ingly, the uniformity of the mist diameter can be 
improved. 

Set forth below is the explanation of the mist 
generating tank 30 and the mist heater 70. Rg. 6 
shows a cross-sectional view taken along line 11 - 11 
of Fig. 3A. Fig. 7 is a cross- sectional view taken 
along line III - III . of Fig. 6. Fig. 8 is a cross- 
sectional view taken along line IV- IV of Rg. 4. 

The bottom surface of the water storage cham- 
ber 32 (shown in Fig. 6) corresponds to the upper 
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surface of the plate 18, and the side wall is formed 
by a cylindrical pipe 32a. On a circumferential of 
the bottom surface, four pieces of ultrasonic vibra- 
tion elements 18b are provided at a pitch of 90 ' in 
relation to the supplement water inlet 18a formed at 
the center of the bottom surface. Above the individ- 
ual ultrasonic vibration elements 18b. mist collecting 
pipes 34 are formed with their center axes being 
identical with those of the elements 18b. The mist 
collecting pipes 34 penetrate the partition board 31 
so as to connect the mist storage chamber 33 and 
the water storage chamber 32. As shown in Fig. 7. 
the position of the lower end of the mist collecting 
pipes 34 is higher than the maximum water level 
HH of the water level range, which is controlled 
based on the result of a water level detector 90 
(see Fig. 7). 

Two water surface dividing pipes 36. which 
penetrates the partition board 31. are provided on 
the above-mentioned circumference at a pitch of 
180". Those pipes 36 are positioned below the 
minimum water level HL of the water level range 
but short of the upper surface of the plate 18. Since 
the water surface in the water surface dividing pipe 
36 is separated from the other water surface area, 
unexpected movement of the water surface caused 
by the movement of the mist blow I. etc. rarely 
affects the water surface in the pipe 36. More 
specifically, the water level in the water surface 
dividing pipe 36 reflects the water level of the 
water storage chamber 32. Moreover, the water 
level detector 90 for detecting the water level of the 
water storage chamber 32 Is fixed to the plate 18. 
The water level detector 90 detects the water level 
by means of a float 91 which reacts with the change 
in the water level of the water surface dividing pipe 
36. 

The water level detector 90 outputs a signal for 
indicating the maximum water level HH when the 
float 9! goes up and attains an upper head 93 of a 
float pillar 92, and outputs a signal for indicating 
the minimum water level HL when the float 91 goes 
down and attains a lower base 94. These signals 
are sent to the control unit 18 by a signal wire 95. 
Based on the detected result, the control unit 16 
controls the ultrasonic vibration elements I8b. In 
detail, based on the detected result of the water 
level detector 90, the control unit 16 reads three 
grades of the water level, i.e.. "High level", 
"Normal level" and "Low level", and informs the 
operator of the water level by turning on and off an 
indicator such as LED (not shown) or actuating a 
buzzer or the like. Moreover, the control unit 16 
actuates or stops the ultrasonic vibration elements 
18b to control the volume of the mist to be gen- 
erated by correlating the above-mentioned detect- 
ed result with the water level of the water storage 
tank 32 in high accuracy. It is. therefore, possible 
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to prevent the damage of the ultrasonic vibration 
elements 18b and to render uniform the diameter of 
the mist particles to be generated. 

The explanation of the mist heater 70 is set 

5 forth below with reference to Fig. 8. The mist 
heater 70 consists of a first, a second, and a third 
cylindrical members 71. 72 and 73. Those cylin- 
drical members are arranged so they have a com- 
mon axis. One end of each the individual long 

10 cylindrical members are connected with a circular 
end plate 74. The first cylindrical member 71 is built 
within the second cylindrical member 72, and the 
second cylindrical member 72 is built within the 
third cylindrical member 73. Each cylindrical mem- 

75 ber is fixed to the other cylindrical members. In the 
first cylindrical member 71 made of brass, a bar 
heater 71a having almost same length as the first 
cylindrical member 71 is inserted. At a distal end of 
the third cylindrical member 73. a closed bowl 73a 

20 which makes a closed cylindrical space between 
the second cylindrical member 72 and the third 
cylindrical member 73 is connected. In this cylin- 
drical space is filled with heat insulating material. 
At the other end of the second cylindrical member 

25 72, a funnel-shaped hot mist exhaust pipe 76 is 
attached in the manner that its narrow-mouthed 
portion is penetrating the closed bowl 73a. More- 
over, one end of the hot mist induction pipe 63 is 
connected to the narrow-mouthed portion of the hot 

30 mist exhaust pipe 76. 

A mist flowing pipe 77. which functions as an 
attachment of the mist induction pipe 61. is installed 
near the end plate 74 in the second cylindrical 
member 72 so as to penetrate the second and the 

35 third cylindrical members in their radial directions. 
Moreover, a temperature sensor 79 for detecting 
the temperature of a cylindrical mist path 78a, i.e., 
a space between the external surface of the first 
cylindrical member 71 and the inner surface of the 

40 second cylindrical member 72, is formed in the 
same side of the second cylindrical member 72. 
Since the inner diameter of the mist flowing pipe 
77 is smaller than that of the second cylindrical 
member 72. it takes time to bass the mist through 

45 the cylindrical mist path 78. As a result, the mist is 
appropriately heated. On the other hand, a lead 
wire 71b for supplying cun-ent to a signal wire 79a 
connected to the temperature sensor 79 and to the 
bar heater 71a is distributed to the control unit 16. 

50 The control unit 16 controls the air blowing amount 
of the mist blower 50 and the pre-heating of the 
bar heater 71a as well as the volume of the mist to 
be generated and the heating of the bar heater 7la. 
Accordingly, the hot mist which is heated up to a 

55 desired temperature by the mist heater 70 or un- 
heated cold mist passes through the flexible mist 
hose 66. and blow out from the end cylindrical 
member 10 independently or with the above-men- 
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tioned hot air or cool air. It is, therefore, possible to 
easily execute moistening, dressing, or drying the 
hair by the hot hair including mist, while preventing 
excessive drying of the hair. 

As described in the above, the mist blow I of 
the present embodiment is equipped with the out- 
side air blower 80 for blowing large amount of air 
taken from the outside, the flexible air hose 84 for 
sending the air to the end cylindrical member 10, 
and the end cylindrical member 10 in which the 
PTC heater 11 Is inserted in frie through hole. Ac- 
cordingly, it is possible to easily dry the hair by 
blowing hot or cool air from the end cylindrical 
memt)er 10. Moreover, the mist blow 1 includes the 
mist generating tank 30 which can easily control 
the particle diameter of the mist to be extremely 
small (3 ixm approx.) in comparison with steam 
particles by actuating the ultrasonic vibration ele- 
ments 18b, and also Includes the flexible mist hose 
66 for sending the hot mist heated by the mist 
heater 70 or un heated cool mist blown by the mist 
blower 50 to the end cylindrical member 10 It is. 
therefore, possible to moisten the hair by spraying 
the micro-diameter hot or cool mist independently 
or with the hot or cool air. Such construction of the 
mist blow I provides some advantages. First, even 
an inexperienced person can easily dress or dry 
the hair while keeping the moisture around the hair 
by using the hot air including the mist Accordingly, 
excessive drying of the hair can be prevented and 
the appropriate hair moisture content can be main- 
tained by permeating the micro-diameter mist into 
the hair even in the drying operation. As a result, 
damage such as splitting and tearing of the hair 
can be prevented. It is also effective to Increase 
the efficiency in hairdressing of dry kinky hair and 
to finish the hair in a moist condition. 

Moreover, since the heating condition of the 
bar heater 71a is controlled by the temp)erature 
sensor 79 of the mist heater 70. the mist can be 
maintained at a desired temperature. Therefore, 
safety can be assured without fear of getting scald- 
ed by the hot steam, and the mist controlled at the 
temperature suitable for usage can be sprayed to 
the hair. Accordingly, the elasticity of the hair will 
not be excessively decreased. For example, by 
using a steam cap 100 made of a thin film of nylon, 
etc., as shown in Rg. 9, it Is possible to apply 
curling without deteriorating elasticity of the hair 
during perming. 

In this case, an attachment lOOa of the steam 
cap 100 is inserted in an attachment insertion hole 
lOc of the end cylindrical member 10. Then, the 
mist at the desired temperature is supplied to in- 
flate the steam cap 100. so that the inside of the 
steam cap 100 Is controlled at the temperature and 
the humidity appropriate to the hair. Thus, the hair 
is curled without deteriorating its elasticity. Since 



the steam cap 100 is made of a thin film and it is 
very light, it is possible to freely move the head so 
that the fatigue of the neck can be lightened, 
though in a conventional hard hood the position of 

5 the head is intentionally fixed. Moreover, since the 
minute-diameter mist improves the permeability of 
the treatment liquid or the perming liquid into the 
hair, beautiful finishing can be realized. 

In addition to the above-mentioned effects, the 

10 mist blow 1 of the present embodiment provides 
excellent advantages as set forth below. 

First, since the weight of the end cylindrical 
member 10 is light, the load applied to the wrist and 
the arm of the hairdressing operator can be light- 

15 ened. 

Second, since the mist is often sprayed on the 
hand of the hairdressing operator, the skin of the 
hand of the operator can be protected from drying. 
The supplement water storage chamber 23 of 
20 the water tank 20 communicates with the water 
storage chamber 32, so that the water levels of the 
both chambers are same. When the mist blow I is 
moved, therefore, the same motion, i.e., ripple Is 
generated on the water surface. Such motion of the 
25 water surface can be prevented in this embodi- 
ment. At the upper end of the supplement water 
storage chamber 23, an intermediate piate 21 is 
provided a little interval left from the maximum 
water level HH. This Intermediate plate 21 restrains 
30 the motion of the water surface in the supplement 
water storage chamber 23, thereby also controlling 
the motion of the water surface in the water storage 
chamber 32. 

Since the water supply/drain pipe 40 connects 
35 the water tank 20 and the mist generating tank 30 
under the piate 18. i.e., at the portion lower than the 
bottom surface, it is possible to prevent hair and 
dust in the water tank 20 from flowing into the mist 
generating tank 30. Accordingly, the mist can be 
40 constantly generated from the mist generating tank 
30. Moreover, since hair and dust can be easily 
removed from the drain valve 43. maintenance 
operations such as exchange of the water can be 
easily carried out. 
45 The mist generating tank 30 is equipped with 

the mist storage chamber 33. The generated mist 
passes through the mist collecting pipe 34 and 
flows into the mist storage chamber 33. Then the 
mist is sent from the side surface of the mist 
50 storage chamber 33 by means of the mist by-pass 
pipe 62. Since the mist having a large particle 
diameter collides with the upper surface of the mist 
storage chamber 33 and changes into the water 
drops, only the mist having a small particle diam- 
55 eter is sent into the mist conducting pipe 61 or the 
mist by-pass pipe 61 with the air sent by the mist 
blower 50. Also in the flexible mist hose 86. the 
mist in a large diameter collides with the Inner 

10 
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surface of the mist hose 66 and changes into the 
water drops. Accordingly, only the mist in more 
uniformed minute-diameter can be selected by 
passing the mist through the mist hose 66. 

IVIoreover, the mist generating tank 30 of the 
mist blow I of the present embodiment is equipped 
with the water storage chamber 32 and the mist 
storage chamber 33 which are divided into the 
upper and the lower parts by the partition board 31. 
The water storage chamber 32 and the mist stor- 
age chamber 33 partially communicate with each 
other by means of the mist collecting pipe 34, 
which is formed such that it penetrates the partition 
board 31. Therefore, the air flow passing upward 
through the mist collecting pipe 34 becomes a 
winding air flow from the upper end of the mist 
collecting pipe 34 in the mist storage chamber 33. 
Moreover, since the air is sent by the air blower 50 
into the water storage chamber 32, the above- 
mentioned air flow obtains force from the air. The 
mist generated by the vibration of the ultrasonic 
vibration elements 18b. therefore, is sent by the 
forced air flow into the mist collecting pipe 34 and 
flows into the mist storage chamber 33 (see Fig. 
3A). Then the mist floats in the mist storage cham- 
ber 33 with the above-mentioned winding air flow. 
On the other hand, the mist particles in a large 
diameter collide with the upper plate or the side 
wall of the mist storage chamber 33 because of 
their mass and surface area, or collide with the 
bottom surface during floating In the mist storage 
chamber 33. and change into water drops. Namely, 
in the mist generating tank 30, only the uniformed 
minute-diameter mist particles are selected and 
blown out with the air sent by the mist blower from 
the side surface of the mist storage chamber 33 
into the mist conducting pipe 61 or the mist by-pass 
pipe 62. Among the mist particles flown into the 
flexible mist hose 66, the large-diameter mist par- 
ticles collide with the inner surface of the mist hose 
66 and change into water drops. Namely, only the 
uniformed minute-diameter mists are selected and 
blown out from the end cylindrical member 10. 

Moreover, the water tank 20 for supplying wa- 
ter to the mist generating tank 30 is equipped with 
the supplement water storage chamber 23 for stor- 
ing the water supplied from the water supply con- 
tainer 24. The supplement water storage chamber 
24 and the water storage chamber 32 of the mist 
generating tank 30 are connected under the plate 
18 by means of the water supply/drain pipe 40. 
Namely, these two chambers 24 and 32 commu- 
nicate under the bottom surfaces. Accordingly, hair 
and dust are collected in the communicating path 
41 of the water supply/drain pipe 40 or in the drain 
pipe 42, and only the water flows from the water 
tank 20 into the mist generating tank 30. Namely, 
the hairs and the dust that prevent the vibration of 



the ultrasonic vibration element 18b from being 
transmitted to the water do not exist in the water 
stored in the mist generating tank 30. It is. there- 
fore, possible to stably generate the mist from the 

5 mist generating tank 30. Moreover, maintenance 
operations such as exchange of water can be easi- 
ly executed because hair and dust can be easily 
removed from the drain valve 43. 

On the other hand, the water surface dividing 

10 pipe 36, one end of which is sinking in the water of 
the storage chamber 32. functions to separate the 
water surface within the pipe from other areas and 
to stabilize the displacement of the water surface in 
the pipe (see Fig. 7). The water level detector 90 

75 detects the water level in the water surface dividing 
pipe 36 as the water level of the mist generating 
tank 30. Accordingly, the water level detector 90 
excludes the change in the water level caused by a 
temporary movement of the mist blow I. i.e.. the 

20 change in the water level In which actual water 
storage amount in the water storage chamber 32 is 
not reflected, and accurately detects the water stor- 
age amount in the water storage chamber 32. 
Based on this result, the actuating control of the 

25 ultrasonic vibration element 18b can be accurately 
executed by the control unit 16 in corresponding to 
the water storage amount of the water storage 
chamber 32. The ultrasonic vibration element 18b 
provides the ultrasonic vibration, i.e.. the ultrasonic 

30 energy, to the water to generate the mist from the 
surface of the water. In this sense, the distance 
from the water surface exerts a remarkable effect 
upon the atomlzatlon characteristics. Namely, the 
control of the ultrasonic vibration element corre- 

35 spending to the water level is important to generate 
the mist in a uniformed diameter. In the method of 
the present embodiment for controlling the ultra- 
sonic vibration element I8b. the diameter of the 
mist can be uniformed when the mist is generated, 

40 so that the damage of the ultrasonic vibration ele- 
ment 18b can be prevented. On the other hand, 
since the supplement water storage chamber 23 of 
the water tank 20 and the water storage chamber 
32 communicate with each other, the water levels 

45 of the both water storage chambers are the same. 
When the mist blow I Is moved, therefore, the 
same wave motion occurs in the both chambers. 
However, the movement of the water surface in the 
supplement water storage chamber 23 is controlled 

50 by the intermediate board 21 which is provided at 
the upper end of the supplement water storage 
chamber 23 a little distance apart from the maxi- 
mum water level HH. Consequently, the motion of 
the water surface in the water storage chamber 32 
55 is also controlled- Thus, the water surface in the 
water storage chamber 32 is stabilized, and the 
uniformity of the mist particle diameter can be 
promoted. 
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As described in the above, the mist blow I of 
the present embodiment selects the generated mist 
and changes the large-diameter mist particles into 
water drops to exclude them. Moreover, the mist 
blow I prevents the inclusion of hair, etc., which 
may Interrupt the transmission of the vibration gen- 
erated by the ultrasonic vibration elements 18b. in 
addition, the water storage amount can be main- 
tained at a constant level, so that the actuating 
control of the ultrasonic vibration elements I8b can 
be realized with high accuracy in corresponding to 
the constant water level. Thus, the mist particles, 
the diameter of which is uniformed at approxi- 
mately 3 um, can be blown out from the end 
cylindrical member 10. 

Moreover, the mist blow I provides excellent 
effects in the protection of hair and the main- 
tenance of the gloss of the hair by supplying the 
mist (moisture) into the hair to maintain the appro- 
priate moisture content even in drying the hair. 

The atomizer of the present invention is not 
necessarily limited to the above-mentioned em- 
bodiment Various modifications and variations may 
be possible without departing from the spirit and 
scope of the invention. To use a conventional hand 
dryer, for example, the outside air blower 80 and 
the relative parts such as ar hose 84, and the PTC 
heater 11 of the end cylindrical member 10 may be 
excluded from the atomizer of the above-men- 
tioned embodiment. Such construction is preferable 
in reducing the manufacturing cost In the atomizer 
having such construction, an attachment of the end 
cylindrical member 10 is set near the blow-out hole 
of the hand dryer, and the mist is mixed in hot air 
or cool air blown out from the hand dryer. More- 
over, operational efficiency in hair dressing can be 
improved by installing the power supply of the 
hand dryer in the atomizer and by linking the 
ON/OFF switch of the hand dryer with that of the 
ultrasonic vibration elements. 

The mist heater 70 is composed of the long 
first cylindrical member 71 provided along the di- 
rection In which the mist passes and the bar heater 
71a inserted In the first cylindrical member 71. The 
cylindrical mist path 78 which is formed along the 
bar heater 71a is also long, so that the time for 
passing the mist through the cylindrical mist path 
78 is long. Accordingly, the mist passing through 
the cylindrical mist path 78 is heated up to a 
desired temperature without fear of scalding by the 
bar heater 71a which can control the heating con- 
dition. Then, the mist Is blown out from the end 
cylindrical member 10 as the hot mist while keeping 
the temperature. The cylindrical mist path 78 is a 
cylindrical space composed of the first cylindrical 
member 78 and the second cylindrical member 72. 
In this cylindrical space, the mist flowing pipe 77 is 
provided at a certain angle (90* in this embodi- 



ment) to the peripheral wall of the second cylin- 
drical member 72. Namely, the path for passing the 
mist is bent from the outlet of the mist flowing pipe 
77. Consequently, the motion of the mist entered 

5 from the mist flowing pipe 77 into the cylindrical 
mist path 78 is changed to spirally move in the 
cylindrical mist path 78 toward the hot mist exhaust 
pipe 76. Since it takes time for the mist to pass 
through the cylindrical mist path 78, the mist can 

10 be efficiently heated at a predetermined tempera- 
ture. Moreover, the spiral movement of the mist 
can be promoted by setting the mist flowing pipe 
77 to be offset in relation to the center axis of the 
second cylindrical member 72. The inner diameter 

75 of the mist flowing pipe 77 is smaller than the 
effective diameter of the cylindrical mist path 78, 
i.e., the inner diameter of the second cylindrical 
member 72. Accordingly, the traveling speed of the 
mist entered from the mist flowing pipe 77 Into the 

20 cylindrical mist path 78 is reduced. As a result, the 
time for passing the mist through the cylindrical 
mist path 78 is extended, so that the mist can be 
efficiently heated. Since the funnel-shaped hot mist 
exhaust pipe 76 with a narrow-mouthed portion 

25 whose diameter is smaller than that of the cylin- 
drical mist path 78 is provided at the end of the 
cylindrical mist path 78, the mist stays in the 
cylindrical mist path 78, thereby the time for pass- 
ing the mist through the cylindrical mist path 78 

30 can be extended. Thus, the mist can be efficiently 
heated. If a throttle for changing the sectional area 
of the path is provided at the narrow-mouthed 
portion of the hot mist exhaust pipe 76, the time for 
passing the mist can be controlled. Accordingly, 

35 the heating of the mist can be executed even by 
reducing the heating time. i.e., the power supplying 
time by the bar heater 71a. which results in energy 
saving. 

The mist hose 66 for inducting the mist into the 

40 end cylindrical member 10 is connected to the air 
hose 84. When the air flows in the air hose 84, load 
is applied to the upper connecting portion. This 
load functions to blow out the mist in the mist hose 
66 from the end cylindrical member 10 with the air 

45 sent by the outside air blower 80. Thus, the operat- 
ing time of the mist blower 50 attached in the mist 
generating bath 30 can be reduced, which also 
enables energy saving. 

Moreover, since the mist blow I of the present 

50 embodiment is able to blow out the air including 
the mist at a predetermined temperature, it is also 
available to a facial treatment steamer, the so- 
called facial steamer for applying moisture to the 
facial skin as well as the purpose of hair dressing. 

55 Rg. 10 shows a sectional view and a view in the 
direction of arrow A of a facial nozzle 110 to be 
attached to the end cylindrical member 10 when the 
mist blow 1 is used as a facial steamer. 

12 



BNSDOCID: <EP p414893A1J_> 



23 



EP 0 414 893 A1 



24 



A cap 111 of the facial nozzle 110 is a cylindrical 
member having a semi-spherical end and a deep 
hole Ilia in Its center. Around the peripheral wall of 
the cap III near the bottom of the deep hole Ilia, a 
mist blow-out hole lllb is formed. In the deep hole 
Ilia, a mist blow-out pipe 112 is fixedly inserted, and 
a closed cylindrical space 113 is formed between 
the inner surface of the cap III and the outer 
surface of the mist blow-out pipe 112. An L-shaped 
through hole ll2a is formed in the mist blow-out 
pipe 112, and an outlet II2b of the through hole Il2a 
is facing to the mist blow-out hole lllb of the cap III. 
Moreover, a bearing member Il2d is engaged in an 
end portion Il2c of the mist blow-out pipe 112. The 
facial nozzle 110 is attached to the end cylindrical 
member 10 of the mist blow I by means of the 
bearing member Il2d. One end of a water drops 
drain pipe 114 installed in the through hole Il2a of 
the mist blow-out pipe 112 penetrates the peripheral 
wall of the mist blow-out pipe 112, and reaches the 
above-mentioned cylindrical space 113 so as to con- 
nect this space and the outside. The length of the 
water drops drain pipe 114 is controlled so that the 
other end Il4a is Inserted into the end cylindrical 
member 10 and reaches the mist hose 66 when the 
facial nozzle 110 is attached to the end cylindrical 
member 10. Moreover, a cushion member 115 hav- 
ing continuous air bubbles is put between the out- 
let Il2b and the mist blow-out hole lllb. 

The facial steamer is used by holding the facial 
nozzle 110 with a hand and spraying unheated cold 
mist or hot mist controlled at a predetermined 
temperature blown out from the mist blow-out hole 
lllb onto the face to apply moisture to the facial 
skin. 

Since the facial nozzle 110 is freely rotatable by 
the bearing member Il2b, no twisting force is ap- 
plied to the end cylindrical member 10. Accord- 
ingly, the air hose 84 is never twisted. When the 
mist is changed to the water drops near the outlet 
Il2b of the through hole Il2a, the cushion member 
115 holds the water drops in its continuous air 
bubbles, so that the water drops will never leak 
from the mist blow-out hole lllb. Moreover, the 
water drops collected in the continuous air bubbles 
are withdrawn or drained by the water drops drain 
pipe 114. so that the leakage of the water drops 
from the mist blow-out hole lllb can be surely 
prevented. 

On the other hand, by mixing deodorant or 
fragrance into the supplement water, it is possible 
to remove the smell of the penming liquid during 
perming, or apply fragrance to the hair. 

The present invention is not limited to the 
above-mentioned embodiment. Various other 
changes in form and modifications may be made 
without departing from the spirit and scope of the 
invention. For example, it is possible to provide a 



filter made of absorbent to absorb the medicinal 
element of the perming liquid, the treatment liquid 
and the hair dying liquid as well as minute dusts, 
etc. at the bottom of the supplement water storage 
5 chamber 23 in which the water drops flows by 
means of the water drops-collecting pipes 65a and 
65b. By installing such a filter, purified water can 
be constantly applied to the water storage chamber 
32. 

10 

Field of Industrial Application 

As described in detail hereinbefore, in the 

IS atomizer for hairdressing of the present invention, 
the liquid particles having a few m diameter or less 
generated by the ultrasonic vibration can be con- 
trolled at a predetermined temperature, and the 
liquid particles can be blown out independently or 

20 with hot or cool air. 

With this equipment, the dressing and drying 
of the hair can be easily executed while keeping 
the moisture of the hair. Even in the hair drying 
operation, the humidity around the hair can be 

25 constantly maintained in an appropriate condition. 
Consequently, excessive drying of the hair can be 
prevented, and the moisture content in the hair can 
be maintained at an appropriate condition by con- 
stantly supplying moisture into the hair. Namely, it 

30 is possible to protect the hair from damage such as 
tearing and splitting of the hair, and also possible 
to Increase the efficiency in the hair dressing op- 
eration. Moreover, it is quite safe because there is 
no fear of being scalded. Furthenmore. since the 

35 liquid particles controlled at an appropriate tem- 
perature, corresponding to the individual usage 
such as perming, etc., can be sprayed to the hair, 
it is possible to prevent deterioration of elasticity of 
the hair. The atomizer of the present invention has 

40 a wide range of usage such as perming, coloring, 
treatment, nourishment of the hair, blow finishing, 
facial steamer, etc. Moreover, if this atomizer is 
used as a humidifying equipment, it is possible to 
provide humidity without reducing the room tem- 

45 perature. When it is used as a fuel injection equip- 
ment, the time required for ignition can be reduced. 



Claims 

50 

1. An atomizer for hairdressing comprising: 

an air feeding means for intaking air and 
for forcibly feeding the air; 

an air ventilating means composed of a 
55 flexible member for forming an air path in 

which air is sent by the air feeding means; 

an end heating means for optionally heat- 
ing the air passing through the air path, which 
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is provided at a blow-out hole of the air sent 
by the air feeding means; 

a liquid particle generating means being 
equipped with an electricity-mechanical power 
conversion element for oscillating a collected 5 
liquid to generate micro-size diameter liquid 
particles from the surface of the collected liq- 
uid by means of the vibration of the electricity- 
mechanical power conversion element; and 

a liquid particles heating and inducting io 
means which is provided between the liquid 
particle generating means and the air ventilat- 
ing means for optionally heating the liquid par- 
ticles generated by the liquid particle generat- 
ing means and for inducting the liquid particles 75 
into the path of the air ventilating means. 

2. An atomizer comprising: 

a liquid particle generating means being 
equipped with an electricity-mechanical power 20 
conversion element for oscillating a liquid 
stored in a liquid tank up to a predetermined 
level to generate micro-size liquid particles 
from the surface of the stored liquid by means 
of the vibration of the electricity-mechanical 25 
power conversion element; 

a supplement storing means for storing 
liquid to supplement the liquid stored In the 
liquid particle generating means; 

a water level detection means for detecting so 
the water level of the stored liquid; and 

a conversion element control means for 
controlling the actuation of the electricity-me- 
chanical power conversion element of the liq- 
uid particle generating means based on the 35 
result of the water level detection means; 

a space dividing means which forms a 
dividing portion for dividing the space above 
the surface of the liquid stored in the liquid 
tank into an upper space and a lower space; 40 

a path constructing means for constructing 
a path which penetrate the dividing portion to 
partially connect the upper space and tine low- 
er space; 

an air supplying means for supplying air to 45 
the lower space; and 

a blow-out hole being formed on the side 
wall of the liquid tank for directly connecting 
the upper space and the outside air. 

50 

3, An atomizer comprising: 

a liquid particle generating means being 
equipped with an electricity-mechanical power 
conversion element for oscillating liquid stored 
in a liquid tank up to a predetermined level to 55 
generate micro-size liquid particles from the 
surface of the stored liquid by means of the 
vibration of the electricity-mechanical power 



conversion element; 

a supplement means for supplementing 
liquid to the liquid particle generating means; 

a water level detection means for detecting 
the water level of the stored liquid; and 

a conversion element control means for 
controlling the actuation of the electricity-me- 
chanical power conversion element of the liq- 
uid particle generating means based on the 
result of the water level detection means; 
wherein the supplement means Includes 

a supplement water storage portion for 
storing the liquid to be supplemented to the 
liquid tank of the liquid particle generating 
means; 

a supplement liquid path extending from 
the portion below the bottom of the liquid tank 
to the liquid tank to supply the liquid to the 
tank; 

a supplement water pumping portion, 
which is provided between the supplement wa- 
ter path and the supplement water storage 
portion, for forcibly feeding the liquid stored in 
the supplement water storage portion into the 
supplement water path in response to a pre- 
determined water level in the liquid tank; and 

an open/close drain pipe which is con- 
nected to the lowest portion of the supplement 
water path. 

4, An atomizer comprising: 

a liquid particle generating means being 
equipped with an electricity-mechanical power 
conversion element for oscillating liquid stored 
in a liquid tank up to a predetermined level to 
generate micro-size liquid particles from the 
surface of the stored liquid by means of the 
vibration of the electricity-mechanical power 
conversion element; 

a supplement means for supplementing 
liquid to the liquid particle generating means; 

a water level detection means for detecting 
the water level of the stored liquid; and 

a conversion element control means for 
controlling the actuation of the electricity-me- 
chanical power conversion element of the liq- 
uid particle generating means based on the 
result of the water level detection means; 
wherein the water level detection means in- 
cludes 

a wave motion interrupting portion for inter- 
rupting the wave motion generated on the sur- 
face of liquid stored in the liquid tank from 
spreading within a predetermined range of the 
liquid surface; and 

a water level detecting portion for detect- 
ing the water level in the predetermined range 
of the wave motion interrupting portion. 
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5. An atomizer comprising: 

a liquid particle generating means being 
equipped wrtli an electricity-mechanical power 
conversion element for liquid stored in a liquid 
tank up to a predetermined level to generate s 
micro-size liquid particles from the surface of 
the stored liquid by means of the vibration of 
the electricity-mechanical power conversion 
element; 

a liquid particle blowing means for induct- io 
ing the liquid particles generated by the liquid 
particle generating means into a blowing path 
and for blowing out the particles from a blow- 
out hole with an air flow in the path; and 

a long heating means being arranged is 
along the blowing path of the liquid particle 
blowing means. 

6. An atomizer as claimed in Claim 5, wherein the 
blowing path of the liquid particle blowing 20 
means is bent at the upstream side of the 
heating means arranged along the blowing 
path. 

7. An atomizer as claimed in Claim 5 or Claim 6, 25 
wherein the effective diameter of the blowing 

path in the range that the heating means is 
arranged is formed to be larger than that of the 
blowing path in the upstream side. 

30 

8. An atomizer as claimed in Claim 5. Claim 6 or 
Claim 7, wherein the effective diameter of the 
blowing path in the range that the heating 
means is arranged is formed to be larger than 

that of the blowing path in the downstream 35 
side. 



40 
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